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C du V and Chinn S The relation between retpiratory illness in primary *choo»Childr*n and th# utt of pas for 
rooking I - rrsuMt from a national study /niemanona' Journal of EptOtmtology 1979. 8 333-336 
Tht relation between the prevalence of respiratory illness and use of pas for cooking in me home has been invest'* 
pated m a 5 year longitudinal study of primary schoolchildren from England and Scotland. 4827 boys and g*ris 
aped 5 to 10 years from 27 randomly selected areas were examined »n 1977, the test year of the study. The pre¬ 
valence of one or more respiratory symptoms or diseases was hipher m children from homes where pas was used 
tor cooking than in those from homes where nectncty wes used The essocation appeared to be independent of 
ape. sex. social class, number of operetta smokers m the home and latitude but *t was only found »n urban areas 
Hot boys p < 0 005. for girls p * 0 08) In children aged from 6 to 75V in 1973 who were followed until the last 
year of the study there was some indication that the association between reipiratory illness end pas cooking may 
have disappeared as the children grew older. However mis trend was not obvious *n the other ape groups who were 
followed for 2 to 4 years. The evidence of an association between pas cookmg and respiratory illness »n 1977 sup¬ 
ports results for 1973 presented m an earlier report while the cohort results provide some indication that the atsoci- 
•lion may disappear as children prow older. 


We previously reported an association between the 
prevalence of respiratory symptoms and disease, and 
the use of fas for cooking using datg from a national 
study of respirator)' illness in primary school* 
childrer (1). We believed that indoor air pollution 
from nitrogen dioxide (NO a ) formed during the 
combustion of gas might have been the cause of this 
association because this pollutant has been shown 
to increase susceptibility to respirator) infection 
in animals (2). In this series of 3 papers we present 
an analysis of more recent data from our national 
study and also the results of an investigation of the 
relation between children's respiratory illness and 
NOj levels in the home (3,4). 

As the national study was longitudinal and the 
association had only been reported for children 
present in the First year, 1973, we examined the 
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data collected over the 4 following yean. Results 
are reported here for 2 groups of children: those 
aged 5 to 10 yean who were present in 1977 but 
not 1973 (cross-sectional analysis), and those 
present in 1973 who were foilowed-up in sub¬ 
sequent yean (cohort analysis). Unlike previous 
yean, in 1977 information was collected on the 
number of people who smoked cigarettes, cigan 
and pipes in the home. Additional information was 
collected on gas water heaten and use of pilot 
lights on gas cookers as it was thought that these 
might contribute to the concentration of N0 2 
in the home. 

MITIIODS 

Children aged 6 to 11 yean who attended schools 
in 28 randomly selected areas of England and 
Scotland were examined annually from 1973 to 
1977. The areas were selected from 597 employ¬ 
ment exchange areas by stratified random sampling 
and a socio-economic index was used to obtain a 
high proportion of poor areas. Details of the method 
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TABLE 1 Crude pmalencr (%) of rttptrjtnry tymptomi and Jt teases m boy i and pns by type of furl uted 

for cooktmf in tbr home 


Symptoms and Disease* 

Urctricity 

Boys 

Gas 

r 

fctee tricity 

Girls 

Gas 

9* 

Morning cough 

2.1 

3.1 

<0.20 

2 4 

3.3 

9 >0:20 

Day or mghi cough 

4.2 

6.1 

•002 

4.4 

4.7 

9>0 20 

Wheete 

10.1 

101 

p>0.20 

6.2 

7.1 

p>0.20 

Coldi going to chnt 

23.2 

26 4 

p<0 10 

19.6 

23.1 

9<005 

Asthma 

2.4 

24 

p>0.20 

1.0 

1.2 

9>0 20 

BroncKiti! 

3.2 

3.6 

p>0 20 

2.2 

2.4 

p>0.20 

Any respiratory illness 

26 3 

11.2 

p*0.01 

23.1 

26.5 

p-0 07 

No. children 

1549 

909 


1468 

901 



• Probability value of difference between prevalence rites X 9 ten 


of sampling art described elsewhere (5)- 

In 1977, however, schools from 4 ircu were un¬ 
able to participate and other state schools in the 
areas were selected. A further 4 areas declined to 
take pan at all and nearby areas with the tame socio¬ 
economic index were substituted. One of the new 
areas was not ready to join the study in 1977 so the 
the children came from 21 English and six Scottish 
areas. The age range was extended in 1977 to 
include 5 year olds. 

Information about each child and the home en¬ 
vironment came from a questionnaire completed by 
the child’s mother or otheT guardian. Six questions 
used in the previous years of the study were asked 
about cough, wheele, colds going to the chest, and 
the number of attacks of asthma and bronchitis 
experienced by the child during the previous 12 
months. OtheT questions were asked about the type 
of fuels used for cooking and heating in the home, 
the presence of gas water heaters, the use of pilot 
lights on gas cookers, and the number of people in 
the household who smoked cigarettes (at least 5 a 
day) and cigars or pipes regularly. The father’s 
occupation was coded into social class using the 
Registrar General's classification (6) and the numbere 
of bedrooms and people in the household were used 
to obtain a measure of overcrowding. 

Population for 1977 Cron Sectional Analysis 
9925 children were included in the study in 1977 
but 1330 10 to 11 year olds were excluded because 
they had also been present in 1973 and we wished 
to study a different gToup of children from those 
among whom the effect of gas cooking had first 
been found Out of the remaining 8595, 271 were 
omitted because their ethnic group was either not 


known or known to be non-Caucasian, 68 because 
their age w-as not known and 261 because they were 
aged less than- 5. 5008 (63%) of the remaining 
7975 children had complete information on the 6 
respiratory symptoms and diseases, their father's 
social class, the number of cigarette smokers in the 
home and type of fud used for cooking. 181 of 
these were excluded because they did not come 
from homes where only electricity or only gas was 
used for cooking. As the numbers of cigar and pipe 
smokers in the home tended to be ajsogated with 
the number of cigarette smokers we used only the 
Utter in the analysis as a general indicator of smok¬ 
ing in the home. The analysis w-as earned out on 
3017 children from homes with an electric cooker 
and 1810 from homes with a gas cooker. This 62% 
sample of the total 7794 children eligible for 
analysis showed no significant difference in mean 
height or weight by age from the remaining 38% 
whose measurements had also been taken. For 2 
additional analyses 98% of the 4827 children had 
information on gas water heaters and 99.6% of 
those from homes with a gas cooker had data on 
pilot lights. 

1973 Cohort Analysis 

Children Tint examined in 1973 left the study when 
they left primary school at age 11 or 12, or if they 
moved away from their area. They could be divided 
into 5 cohorts according to the number of com¬ 
pleted years for which they remained in the study 
(less than 1 to 4). In our analysis we have considered 
only children who had been followed-up for at least 
one year and whose mother had reported the use of 
the same cooking fuel in each year that their child 
was studied. There were insufficient numbers for 
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analysis of those who reported a change in cooking 
fuel. 5758 (73%) of the 7851 Caucasian children 
aged 6 to 11 yean who were included in the study 
in 1973 Had complete information on sex, social 
class and the 6 respiratory symptoms and diseases, 
and came from homes where only gas or electricity- 
was used for cooking. Of these 5758, 2408 (42%) 
had data for full follow-up 791 children aged 9.5 to 
10.9 (14%) were followed up with complete infor¬ 
mation for one year until 2974, 578 aged 8.5 to 9.4 
(10%) until 1975, 502 aged 7.5 to 5.4 (9%) until 
1976 and 537 aged 6 to 7.4 (9%) until 1977. 

CROSS-SECTIONAL RESULTS FROM 1977 
Crude Prevalences 

Only the prevalences of day or night cough in boys 
(p * 0.02) and colds going to the chest in girls 
(p < .05) were found to be significantly higher in 
children from homes where gas was used for cook¬ 
ing compared with children from homes where 
electricity was used Although none of the other 
symptoms or diseases appeared to have a statistically 
significant association with gas cooking the pre¬ 
valences of alt symptoms and diseases in girls and of 
morning cough, colds going to the chest and bronr 
chitis in boys appeared to be higher in children from 
homes with gas cookers. 

As no particular symptom or disease showed a 
strong association with type of cooking fuel in 
either tex and the responses to the 6 respiratory 
questions were inter-related we grouped the various 


responses to the 6 respiratory questions by a method 
similar to that used in our previous paper (1). The 
children were grouped according to whether they 
had none, or one or more symptoms or diseases. 
In both sexes this prevalence was higher in children 
from homes where gas was used for cooking than in 
those from homes where electricity was used 
(p - 0.01 in boys, p ■ 0.07 in girls). 

Prevalence and related factors 
Several interfering factors needed to be considered 
in the analysis. The most obvious of these were age 
and social class (Tabic 2). Within each age group 
(less than 8, and 8 or more) and each social class 
group (I to III (non-manual), and III (manual) to 
V) the risk of having one or more respiratory symp¬ 
toms or diseases in homes with gas cookers relative 
to the risk in homes with electric cookers was 
greater for all children except girls aged 8 or more 
from the manual social classes The weighted 
relative nsk (7) across these groups in homes with 
gas compared with homes with electric cookers was 
1.25 for boys(p <0.05) and 1.19 for girls (p -0.07). 
The relative risk in boys was similar to that for boys 
aged 6 to 11 who had been examined in 1973 (1.29, 
p < 0.05) but in girls the rtUtive nsk was smaller in 
1977 than 1973 when the value was 1.40 (p < 
0 . 001 ). 

In addition to age and social class we also con¬ 
sidered the number of cigarette smokers in the 
home. The number of smokers was associated with 


TABLE 2 Percentage of hoys and grHi clamped by the number of respiratory symptoms and diseases tbar they leere 
reported to have, social class, age and type of fnel used for cooking Htsk of bat ring respiratory illness m homes with 
gas cooking relative to mk tn tomes tail b electric cooking also given 


SEX 

No Respiratory 
Symptom* or 
Disease* 

SOCIAL CLASSI S 1- 

< 8 Years 

Electricity Gas 

III (non-manuil) 

> • Yean 

Electricity Gas 

SOCIAL CLASSI-S III (manual) - V 

< 8 Yean > 8 Years 

Electricity Gas Electricity Cas 


None 

72.6 

68 1 

80.8 

71.7 

67 2 

61.1 

76.4 73.1 


1 or more 

27 4 

31.7 

19.2 

28.1 

12 8 

16.7 

21.6 26.9 

BOYS 

TOTAL t 

100 

100 

too 

too 

100 

100 

100 100 



(277) 

(145) 

(286) 

(111) 

(485) 

(111) 

(501) ())•) 


Relative Risk 


1.2 

1.7 



1.2 

1-2 .. 


None 

75.6 

72 4 

85.2 

81.4 

72.2 

61.7 

78.5 81.5 


1 or more 

24 4 

27 6 

14 8 

18.6 

27 8 

16.1 

21.5 185 

Girls 

TOTAL t 

100 

100 

100 

too 

100 

100 

100 100 



(291) 

014) 

(241) 

018) 

(497) 

(116) 

(417) (111) 


Relative Risk 


1.2 

1.9 


1.5* 

0 8 


• p < 0.03. t number of children given in bracken 


Source: https://www.industrydocuments.ucsf.edu/docs/ytyxOOOO 


2023510145 



336 


INTERNATIONAL JOURNAL OI EPIDEMIOLOGY 


att I S ID « 9 YEARS * 1973 4tf BC*$, 3T G 

1 *1 f7775 



4CC • S10 • 4VtAR$ M1V73 213 BO*. » Q*S 

:: l,-lr^rL 


AG£ ? & 10 • 4 YEARS M «73 2U ***, &* C*lS 



ACC 4 010 7.4 YEARS ftV7» 257 ROYS, BO GRlS 
Ml _ 


:U 

L. 
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""^3 _ 
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0 |J 
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YEAR 


FIGURE 

The rtUtnif ntk for rrtpirgtory tilncts m children 
from gat cooking bomn compared vub children 
from fleetnc cooking bomn u jive* by stx and 
year of examination for four cohorts it fiord by age 
at tntry mto tbt study m 197J 


the u»e of gas for cooking within manual but not 
non-manual social classes (Table 3). Furthermore 
the degree of urbanisation and location of the study 
areas defined by latitude (Scotland, and England 
divided into north and south by a line joining the 


Bristol Channel to the Wash) were included in the 
analysis because in 1973 the association between 
respiratory illness and gas cooking was found to be 
most consistent in urban areas in the north of 
England. 

The relation between these factors and the 
prevalence of respiratory illness was examined by- 
fitting a log-linear model using a method of analysis 
described in greater detail in our earlier paper (1). 
We first divided the children into 1 of 2 categories 
according to whether they had none, or one or more 
symptoms or diseases. We then divided the children 
by age. sex. social class and type of cooking fuel as 
shown in Table 2. into rural and urban areas (less 
than 20. and 20 or more persons peT hectare respec¬ 
tively) and the 3 divisions of latitude. The model 
was fined separately for boys and girls, and for rural 
and urban areas as the computer program did not 
allow space for the full model. 

An association between gas cooking and respira¬ 
tory illness was found independent of the effects of 
the other factors in urban areas (for boys p < 0.005. 
for girls p ° 0.08) but not mni ones. For girls in 
rural areas, however, there appeared to be an 
association in the younger age group. In contrast the 
effect of number of smokers in the home was only 
significant in niral (for both sexes p < 0.005) but 
not urban areas. As might have been expected the 
prevalence was higher in the younger than the older 
age groups (p < 0.05) in all 4 analyses and tended to 
be higher in the manual than the non-manual social 
classes although this relation was not always sig¬ 
nificant An effect of latitude was only found in 
girls from urban areas (p < 0.05). the prevalence 
being highest in the north and lowest in the south of 
England. 

We extended the 1977 analysis to allow for the 
effects of various otheT factors: overcrowding, type 
of fuel used for heating in the home and outdoor 
levels of smoke and sulphur dioxide in each area. 
Only 1032 boys and 950 girls could be included in 


TABLE 3 Percentage of children being tm homes mub mo smokers and oat or more 

smokers by the father's social class and type of fuel used for cooking im the home 


No Cigarette 
Smokrn 

1 

Electricity 

Social Quart 
•III (non-manual) 

Gu P 

Social Quart 

III (manual) - V 
Electricity Gat 

p 

None 

55.4 

III 

51.3 

28.5 


I or more 

44 6 

41.2 -0.20 

61.7 

71.5 

<0001 

TOTAL * 

100 

IOO 

IOO 

100 



(1097) 

(510) 

(1920) 

(1300) 



• Number of children given in brackets. 
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TABLF 4 Crydt prreolence t%) of bootng one or mon rrtptrotoiy tymptomt or dueotet 
m boyi onj prlt by pretence of got wjirr beaten tn the borne onj 
use vf pilot Itfbtt on got eooken 


Pretence ol 
Cos Water Heater 


Uae of 

Wot Light * 


SEX 



No 

Yo 

P 

No 

Yet 

r 

ROYSt 

27 7 
(225)1 

3) ) 

(141) 

< 0 20 

30 B 
(305) 

31 4 
($98) 

p >0 20 

CIRLSt 

23 9 
(2201) 

33 9 
(121) 

< 0 02 

21.2 

(310) 

28 3 
($90) 

p < 0 1$ 


f number of children given in brackets 
* children from homes with electric cooking excluded 


this analysis so these findings must be treated with 
caution. However, after allowing for the various 
effects, respiratory illness was shown to be associated 
with gas cooking although only significantly so in 
boys (for boys p < 0.02; for girls p - 0.15). 

Finally we examined the effects of gas water 
heaters and pilot lights (Table 4) but a relation 
could only be found between respiratory illness in 
girls and gas water heaters When we fitted a log- 
lintar model to include age, social class, and number 
of smokers in the home in the analysis, the associ¬ 
ation between water heaters and respiratory illness 
was inconsistent across the 2 social class and cooking 
fuel groups. However a significant association was 
found in girls afteT allowing for the effects of the 
other factors (p < 0.05). 

LONGITUDINAL RESULTS FOR 1971 COHORTS 
For the 4 cohorts of children who were followed up 
for 1 to 4 years, the risk of having one or more 
respiratory symptoms or diseases in homes with gas 
cookers relative to the risk in homes with electric 
cookers was calculated for each sex in each year 
that the children were examined (Figure). 

In each cohort in 1973 the risk was greater in 
homes with gas than homes with electric cookers. 
In later yean, as the cohorts grew older, the relative 
risk showed considerable variation. Although in 
most groups the risk was greater in homes with gas 
than homes with electnc cookers, there were groups 
for whom the risk was either negligible or greater 
in homes with electric eooken. For each cohort 
there appeared to be no consistent change in the 
sire of relative risk over time except possibly in 
the youngest cohort for which the relative risk 
tended to decline from 1973 to 1977. 

DISCUSSION 

Although the results for the children seen in 1977 


were similar in many respects to those for children 
seen in 1973 there were differences. The effect of 
gas cooking seemed to be smaller in 1977 than in 
1973, at least among girls and, whereas the effect 
had been most consistent in urban areas in the 
north of England in 1973, it appeared to be in¬ 
dependent of latirude in 1977. 

As the prevalences tended to be higher in 1973 
than 1977 for children of the same age it is possible 
that children examined in the first year were pre¬ 
disposed to respiratory illness through the effect of 
some other factor and were therefore more sus¬ 
ceptible to the effect of gas cooking Differences in 
weather conditions between the 2 years would not 
explain these observations as the winter of 1976/77 
was colder than that of 1972/73. However as the 
levels of outdoor air pollution from smoke and. 
sulphur dioxide have been declining over a number 
of yean in the United Kingdom (8) children studied 
in the first year may have been exposed to higher 
levels of outdoor air pollution during their lives 
than children examined in the last year. As the 
decline in these levels is likely to have been most 
marked in urban areas in the north of England this 
may explain why the effect of gas cooking was no 
longer most consistent in this type of area by 1977. 
Past high levels of atmospheric pollution may also 
have contributed to the differences in longitudinal 
results between the cohorts first examined in 1973. 

There seems to be no obvious reason why there 
should be a gas cooking effect in urban areas and a 
smoking effect in rural areas. We can only suggest 
that variation in the sire of effects has occurred by 
chance because the sample of children has been sub¬ 
divided into so many small groups during the 
analysis. Similarly, as the effect of gas water heaters 
was only found in girls, a more thorough investiga¬ 
tion would be required before drawing conclusions 
from this result. 


Source: https://www.industrydocuments.ucsf.edu/docs/ytyxOOOO 
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In summary wc have observed an association 
between respiratory illness and the use of gas for 
cooking in 2 separate groups of children seen 4 
years apart in our national study. However the re¬ 
lative risk for children in homes with gas cookers 
compared with those in homes with electric cookers 
appears to be smalltr in 1977, at least in girls, and 
only significant in urban areas. There is also some 
evidence that the relative risk may decline as the 
children grow older. 

ACKNOWLEDGEMENTS 

We are grateful to Professor Holland who initiated 
and directed the study, and to the Department 
of Health and Social Security' who supplied the 
grant for our work. We also thank other members of 
the study team, past and present, including the 
fieldworkers Ms. Judy Unwin, Ms. Sue Hedges and 
Ms. Maureen Bufton from St. Thomas's Hospital 
and the nurses, teachers and other assistants in the 
study areas. 


REFERENCES 

U) Melts R J W. Florey C du V. Altman DG and $w»n,A V. 
Association between gis cooking and respiratory 


dttrasc in children, tintnb Medical Journal ii> 149- 
152. 1977 

(2) Erhhch R. and Henry M C. Chrome toxicitv of nitro¬ 
gen dioxide. I Effect on resistance to bacterial 
pneumonia. Atcbrvrs ©/ Environmental Health 
17. *60-865. 1968 

(I) Goldstein B D. Mclia R J W. Chinn S. Florey C du V. 
Uark D and John H II. The relation, between res¬ 
piratory illness in primary schoolchildren and the 
use of gas for cooking. II Factors affecting nitrogen 
dioxide levels in the home. International Journal of 
tpidrmiology B> 139-345.1979. 

(4) Florey C du V. Mclia R J W, Chinn S. Goldstein B D. 

Brooks A C F, John H H. Craighead I B. and Webster 
X The relation between respiratory illness in primary 
schoolchildren and the use of gas for cooking 111. 
Nitrogen dioxide, respiratory illness and lung func¬ 
tion. /aimurioas/ Journal of Epidemtology 8 » 
347-353.1979. 

(5) Airman D G. and Cook j. A nutritional surveillance 

study. Proceed mgi of the Royal Society of Medicine 
66: 696-697,1973. 

(6) Office of Population Censuses and Survey. Registrar 

General's Classifications of Occupations. 1970. 
HMSO London. 1970 

(7) Armitage P.'Statistical Methods in Medical Research 

4th Edition, p 427-433 Blackwell. Oxford. 1977. 

(8) Weatherley Mi P M, Gorriah B D and Char nock ). 

Fuel consumption, smoke and sulphur dioxide 
emissions and concentrations, and grit and dust 
deposition in the UK. up to 1973-74. LR 214(AP), 
Warren Spring Laboratory. Stevenage. I* 7 *. 


(Received 6 August 1919) 



Source: https://www.industrydocuments.ucsf.edu/docs/ytyxOOOO 


2023510148 



